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Abstract. Taking into consideration the fact that at the surface of the meat and even in 
depth there might be developing a variety of bacteria, some of them pathogen and that 
“preventing is more efficient than treating”, it is necessary to pay a special attention to the 
hygienic requirements for obtaining and processing meat, as well as to the strict supervision 
in the cooling chain, to prolong the shelf life of the product as well as to ensure safe products 
for the consumer. The material subjected to research was represented by 72 samples of beef 
collected in the period of 2009-2010, from slaughtering units in the center of Transylvania, 
taken from four different regions of the carcasses: chest, flank, cervical area, thigh. From the 
samples collected there were the following determinations made: the aerobic plate count, the 
Enterobacteriaceae plate count, the identification of the germ from the genres: Salmonella, 
Listeria, Campylobacter, Yersinia and Escherichia. The logarithmic average of the total germ 
load from the bovine carcasses surface in the year 2009 has shown different values, ranging 
between 2.32±0.71 and 5.24±0.05 log ufc/cm2. The total Enterobacteriaceae load from the 
bovine carcasses surface in the year 2009 has revealed values between 0.67±0.12 log ufc/cm2 
and 2.34±0.23 log ufc/cm2. In the case of the bovine samples there were germs from 
Salmonella and Listeria genus identified.  
 
Key words: contamination, pathogen microorganisms, beef, food safety  
 
INTRODUCTION 
 
Taking into account the fact that one of the most requested food type in the majority of 
the countries is meat, it is necessary for this product to be obtained in the most hygienic 
conditions, to have the best quality and not to jeopardize the consumer’s health. Because of 
the meat’s chemical composition it represents an ideal culture media for raising and 
multiplying the microorganisms, mainly the bacteria, whose growth can rapidly occur in the 
case of improper monitoring in the critical control points (CCP) on the animal slaughtering 
technological flux (Gill et al., 2001; Gill 1986; Gill and Jones, 1997; Dan et al., 2003, 2007, 
2008). The microbial contamination can determine on one hand the start of the meat’s altering 
process, the reducing of its shelf life and even greater a risk on public’s health through the 
appearance of some food poisoning episodes in the consumer’s population.  In the 
slaughtering units, the carcasses’ contamination with pathogens can occur mostly in the steps 
of skinning and eviscerating, respectively in the cases of meat manipulation by the operators 
in the cooling and delivering steps, if the good manufacturing practices (GMP) and good 
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hygiene practices (GHP) are not strictly followed  (Gill, 1986; Rao, 1992; Abdalla and Siham, 
2009). In slaughtering units, the pathogen bacteria, can determine the indirect contamination 
of the carcasses, due to the improper hygiene operation performed by the operators (not 
making the esophagus constriction, the anus ligation, sectioning the large vessels, through 
hands and tools not properly disinfected) (Yen, 2003).  
Not following the good manufacturing practices (GMP) and good hygiene practices 
(GHP) in some situations, may determine the spreading of pathogens that belong to the genres  
Salmonella, Listeria Campylobacter, Yersinia and Escherichia at the surface as well as in the 
depth of the carcasses, leading to the food poisoning episodes (Butterorth-Heinemann, 2000; 
Borch and Arnder, 2002; Neil and Ormel, 2002). In conformity with the common law, the 
TGN parameters and Enterobacteriaceae are considered hygiene indices in the technological 
process (Warriner et al., 2002; Nel and Lues, 2004, Zweifel and Baltzer, 2005, Reg. (CE) 
1441/2007). The presence of the Enterobacteriaceae family germs denotes the possibility of 
contamination with faces of the carcasses, which represents the main source for the pathogens 
like: Salmonella, Campylobacter, Yersinia and Escherichia (WHO, 1995).    
Taking into account the facts mentioned above, in our research we tried to make a n 
analysis of the microbiological hazards present at the bovine, swine carcasses, processed in 
some slaughtering units in Transylvania. In this paper we evaluated the total germ number, 
the Enterobacteriaceae and the prevalence of the pathogen microorganisms (Salmonella spp., 
Listeria spp, Yersinia spp., Echerichia coli) at the bovine and swine carcasses.  
 
MATERIALS AND METHODS 
 
The material subjected to research was represented for each species by 72 meat samples 
of beef collected in the period of 2009-2010, from slaughtering units found in the center of 
Transylvania. From the bovine carcasses there were samples collected from four different 
areas of the carcass: chest, flank, cervical region, tight, and from bird the skin from the neck 
region. The sample collection was made randomly, taking into consideration that they are 
from the carcasses obtained in the beginning and also from the end of the slaughtering 
process, in different days of the week, respecting the methodology norms recommended by 
the National Agency Sanitary Veterinary and for Food Safety. 
From the surface of the muscle tissue there were superficial muscle tissue areas 
collected with a thickness of 2-3 mm, meaning a surface of 100 cm2. The collected samples 
were introduced in sterile Petri plaques, of 15 cm in diameter and transported at 2-4ºC, at the 
laboratory of Inspection and food control of feed and animal origin products in the Veterinary 
Medicine Faculty from Cluj – Napoca, were they were subjected to work immediately.  
The isolation of the pathogen microorganisms present at the carcasses’ surface was 
made on account of the standardize methods in conformity with the Reg. (EC) 1441/2007: the 
enterobacteriaceae identification (SR ISO 21528/2007), the identification of Yersinia 
enterocolitica (SR EN ISO 10273/2003), the identification of Salmonella spp. (SR EN ISO 
6579/2003 AC/2006), the identification of Echerichia coli (SR ISO 16649/2007), the 
identification of Campylobacter jejuni/coli (SR EN ISO 10272/2006). 
The statistical calculation was made in an operating system Windows XP, program 
Origin 7.0. The microbial load results were expressed in logarithmic (log10). The statistical 
test integrated in the program and used for the calculus and interpretation of our results was 
the mono-factorial analysis system ANOVA.  For the evaluation of the contamination degree, 
there were calculated the average individual values, expressed according to the standard 
deviation, the p - indices.  
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RESULTS AND DISCUSSIONS 
 
The evaluation of the total germ load and of the enterobacteriaceae at the level of 
bovine carcasses   
 The logarithmic average of the total germ load on the bovine carcasses’ surface in year  
2009 has shown different values, with a minimum value of 2.32±0.71 log ufc/cm2 in the 
month of November and a maximum level of 5.24±0.05 log ufc/cm2 in the month of August. 
The most elevated values of the microbial load were noticed during the course of summer 
months of the year 2009, where we found that there were exceeding in the maximum 
admissible limit for six of the samples (16.67%), respectively in the months of July and 
August of the same year. In conformity with the statements of the Reg. (CE) 1441/2007, the 
standard maximum admissible limit is of 5.0 log ufc/cm2. 
In the case of the samples collected during the year 2010 the average number of the total 
germ load was between 1.77±0.32 log ufc/cm2 in the month of December and 4.94±0.1 log 
ufc/cm2 in the month of August, without any exceeding of the maximum admissible limit (fig. 
1). The statistical analysis using the ANOVA test has shown that there are distinctly 
significant differences in the total germ load at the samples collected from the surface in the 
two years taken into study (p ≤ 0,01). 
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Fig.1. The total germ load from the surface of the bovine carcasses in 2010 
 
In the studies made by Dan et al. (2003) in the bovine slaughtering units from the Cluj 
County, there were similar values found, between 6.1 x 102 ufc/cm2 and 3.0 x 106 ufc/cm2. 
Terrence et al. (2004), in the studies concerning the total germ number from bovine 
slaughtering units in USA, there were very low values obtained in the total germ load, 
compared to the ones found by us, which were in between 3.7 log ufc/100 cm2-4.0 log 
ufc/100 cm2. 
After the statistical analysis of the obtained results at the 36 samples the following 
results were found: the microbial load with germ from the Enterobacteriaceae family found at 
the surface from the bovine carcasses in the year 2009 has shown values in between 
0.67±0.12 log ufc/cm2 in the month of December and 2.34±0.23 log ufc/cm2 in the month of 
August. The highest values of the microbial load has been found in the course of the months 
June, July, August of the year 2009, without exceeding the admissible limit of 2.5 log ufc/cm2 
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stated in the Reg. (CE) 1441/2007. Just like in the total germ load, the highest average values 
were noticed in the months of June, July and August. As a consequence, we can state that a 
possible cause of these high values, during the summer, could be due to the improper 
temperature in the manufacturing areas of the carcasses. The average germ load in the case of 
the samples collected in the year 2010 was in between a minimum of 0.71±0.02 log ufc/cm2 
in the month of December and a maximum of 2.94±0.05 log ufc/cm2 in the month of August, 
noticing an exceeding of the maximum admissible limit in the case of three samples (9.37%), 
during the month of August 2010 (fig. 6). Similar to the total germ load there was noticed 
higher values of the Enterobacteriaceae at the samples collected in the period were the 
environment temperature was high. The statistical analysis through the ANOVA test has not 
shown statistically significant differences during the two years taken into study (p>0.05). 
The study made by other researchers have put into light the germ load of 
Enterobacteriaceae family which was relatively different, because of the existent differences 
in the slaughtering units, its characteristics, the technology degree, the instruction and 
qualification of the operators. Thus, the studies made by  Terrence et al. (2004), regarding the 
Enterobacteriaceae total number from bovine slaughtering units in the USA, have high 
lightened very low values, compared to the ones found by us, ranged between 1.3 log ufc/100 
cm2-2.1 log ufc/100 cm2. In contrary, Adetunji and Isola (2011), in a study concerning the 
enterobacteria total number and its significance for the public health in Nigeria slaughter 
houses have revealed very high values ranging between 8.22 log ufc/cm2 and 8.81 log 
ufc/cm2. 
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Fig 2.The identification and isolation of the pathogen germs at the bovine carcasses  
 
The food industry operators make all the efforts to evaluate the hazards represented by 
the pathogens’ presence in food destined for public consumption, in order to market only the 
products that were produced in the maximum food safety conditions. Because of the larger 
food poisoning episodes on a world level, the veterinary authorities have intensified their 
efforts to improve the food products’ safety.  
Along the implementation of the new hygiene pack in the EU, the food chain operators 
have been obligated to project and apply the management safety system (SMSA), for reducing 
the food poisonings (Jacxsens and Kussaga, 2009). 
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It was noticed that only on account of the official inspection before and prior to 
slaughtering of the good manufacturing practices cannot assure the making and maintaining 
of some elevated hygiene standards for meat in what concerns the pathogens or altering 
bacteria. As a consequence, it became obvious that along these ways, uncertain for 
microbiological risk management, in slaughtering animal units must be implemented food 
safety assuring systems (HACCP) (Brown and Stringer, 1998; Gill, 2002). 
The ecological ways for pathogen germs: Salmonella enteritidis/typhimurium, Listeria 
monocytogenes, Campylobacter jejuni/coli and Yersinia enterocolitica is represented by the 
digestive tract of the meat animals. As a follow up, the risk of carcass contamination can e 
made during the course of the skinning process but mostly during the evisceration process, in 
the case of improper manufacturing and hygiene practices (Davies, 2011). 
After the bovine carcasses analysis during the year 2009, from the 36 analyzed samples, 
there were 33 negative ones (91.7%), and three among them (8.3%) were not proper (fig. 15). 
Among these, in one of them the Listeria monocitogenes (2.78%) was found and Salmonella 
enteritidis was isolated in two samples, respectively 5.56%. The characteristic aspects of the 
Salmonella spp. colonies developed on the Rambach media, and that of the Listeria 
monocitogenes colonies on Oxford and ALOA media were seen. We mention that the 
Escherichia coli O157:H7, Campylobacter jejuni/coli and Yersinia enterocolitica have not been 
identified in the analyzed samples in the period of 2009-2010 and in the case of the samples 
taken during the course of the year 2010, the obtained results have shown the presence of the 
pathogen germs in the bovine carcasses, all of the samples being proper.. 
 
91.7%
0%
2.78%0%5.56%
0%
 Negative samples
 Campylobacter jejuni
 Listeria monocitogenes
 Yersinia enterocolitica
 Salmonella enteritidis
 Escherichia coli
 
 
 
 
Fig. 3. The prevalence of the pathogen germs at the bovine carcasses in the year 2009 
 
The lowest values regarding the prevalence of Salmonella enteritidis in the 
commercial slaughterhouses in U.S.A, have been presented by Sofos et al. (1999), on a 
number of 630 samples, taken from 30 bovine carcasses taken from seven slaughter house 
units. According to the shown results, this was in between the 0.8-1.7% in the case of the 
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collected samples during the rainy season (spring – autumn), while in the warm season 
(summer) there were no Salmonella enteritidis germs identified.   
Similar results were obtained by McEnvoy et al. (2003), in a study regarding the 
prevalence of the Salmonella spp., made on 250 samples taken from bovine carcasses, in a 
slaughterhouse in Ireland. The prevalence of Salmonella spp. was of 7.6%, among which the 
Salmonella typhimurium has represented only 1.06%, compared to the total examined 
samples. Also, Fegan et el. 2004, in a study regarding the prevalence of Salmonella spp., 
made on 310 faces samples taken from 310  bovines raised in Australia, states that the 
contamination risk of the meat with Salmonella typhimurium is very low, taking into 
consideration the low number of positive samples from which this microorganism was 
identified.  
 
CONCLUSIONS 
 
The logarithmic average of the germ load on the bovine carcasses surface has shown 
improper values in the case of 16.67% from the total examined number of samples only in 
during the course of the year 2009 and that of the Enterobacteriaceae has exceeded the 
maximum admissible limit in a percent of 9.37% from the total examined samples during the 
year 2010. At all the species from which the samples were taken, the improper values 
regarding the indices which concerns the hygienic criteria from the technological process, 
were high lightened in the course of the warm seasons, respectively the months of May- 
August, which denotes the deficiencies related to the cooling systems from the units studied.  
The configuration of the pathogen germs at the bovine carcasses was represented by 
Salmonella enteritidis and Listeria monocitogenes. 
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